Objectives: When contemplating tracheostomy placement in a pediatric patient, a family-physician conference is often the setting for the disclosure of risks and benefits of the procedure. Our objective was to compare benefits and risks of tracheostomy presented during family-physician conferences to an expert panel's recommendations for what should be presented. Design: We conducted a retrospective review of 19 transcripts of audio-recorded family-physician conferences regarding tracheostomy placement in children. A multicenter, multidisciplinary expert panel of clinicians was surveyed to generate a list of recommended benefits and risks for comparison. Primary analysis of statements by clinicians was qualitative. Setting: Single-center PICU of a tertiary medical center. Subjects: Family members who participated in family-physician conferences regarding tracheostomy placement for a critically ill child from April 2012 to August 2014. Measurements and Main Results: We identified 300 physician statements describing benefits and risks of tracheostomy. Physicians were more likely to discuss benefits than risks (72% vs 28%). Three broad categories of benefits were identified: 1) tracheostomy would limit the impact of being in the PICU (46%); 2) perceived obstacles of tracheostomy can be overcome (34%); and 3) tracheostomy optimizes respiratory health (20%). Risks fell into two categories: tracheostomy involves a big commitment (71%), and it has complications (29%). The expert panel's recommendations were similar to risks and benefits discussed during family conferences; however, they suggested physicians present an equal balance of discussion of risks and benefits. Conclusions: When discussing tracheostomy placement, physicians emphasized benefits that are shared by physicians and families while minimizing the risks. The expert panel recommended a balanced approach by equally weighing risks and benefits. To facilitate educated decision making, physicians should present a more extensive range of risks and benefits to families making this critical decision. (Pediatr Crit Care Med 2017; 18:e592-e597) Key Words: decision making; informed consent; palliative care; pulmonary medicine; tracheostomy T he decision to place a tracheostomy tube has been reported as one of the most stressful decisions for a family of a seriously ill child to consider (1) . Although it has become a relatively common procedure in adult ICUs, rates of tracheostomy placement are reported as 2% in PICUs (2, 3) . PICU-placed tracheostomies frequently result in decannulation, but tracheostomy placement is not without risk. Mortality is variable based on the indications for tracheostomy, with tracheostomy placement commonly offered to our most critically ill, complex diseased children (4, 5) . Families want to understand the benefits and risks of this critical decision to guide them in their ultimate choice, and presentation of this information should occur prior to consent. Although the literature informs us of what families want during these discussions (6-8), we do not know which benefits and risks physicians disclose to families. We also do not know which risks and benefits the general medical field believes should be discussed.
In this study, we aimed to evaluate the benefits and risks physicians most frequently discussed with families of children offered a tracheostomy. We also surveyed a multidisciplinary expert panel of clinicians about the benefits and risks they deemed important to include during these meetings and compared the benefits and risks actually discussed during family-physician conferences with the panel's recommendations.
MATERIALS AND METHODS
We conducted a two-tiered approach to better understand the benefits and risks of tracheostomy placement discussed with families of seriously ill children. Our primary design was a retrospective review of deidentified transcripts from audiorecorded family-physician conferences in a single-center PICU of a tertiary medical center. The audio recordings were part of a larger study aimed at gaining a baseline understanding of family-physician communication during decision-making conferences (9) . Eligible family-physician conferences included formal meetings during weekdays convened to discuss tracheostomy placement. We chose to include weekdays only because our full complement of team members, including social workers and consultants, are not available on weekends and at night. Participants included English-speaking families of children in the PICU from April 2012 to August 2014 and all clinicians who attended the conference ( Table 1 ). This study was approved by our institutional review board. All participants in the family conferences signed written consent to participate.
We also convened a multicentered, multidisciplinary expert panel tasked with generating a list of benefits and risks that, in their opinion, should be included in decision-making familyphysician conferences regarding tracheostomy placement. A convenience sample of clinicians who were not involved in the transcribed family meetings or have access to the transcripts, but who routinely participate in tracheostomy family conferences, was approached via e-mail and invited to provide their expert opinion. The expert panel included 27 clinicians from the following subspecialties: pediatric critical care (57%), otolaryngology (26%), palliative care (13%), and pediatric pulmonology (4%) in tertiary medical centers geographically representative of the United States. Experts were not provided with the transcripts for review.
Our primary outcome measure was generation of a conceptual model describing how physicians balance the discussion of benefits and risks of tracheostomy placement with families. We used qualitative analysis, the structured extraction, and description of the intended meaning of narrative content (10) , to deconstruct and categorize individual quotes made by physicians during family-physician conferences. Individual quotes made by physicians were identified and sorted into two categories: benefits and risks. Themes were then generated from the quotes. An iterative process was employed to compare each individual quote to other quotes for both overlapping and unique meaning, leading to reductions and merging of similar themes. Three coders (L.H., A.W., T.O.) created a code book by examining three transcripts. The remaining transcripts were independently coded. A random sample of 20% of the transcripts was selected to determine interrater reliability between coders. The Cohen's kappa was 0.94 (p < 0.001). Finally, themes were organized into larger concepts using content analysis.
Survey responses from the expert panel were classified using the code book developed by content analysis. New codes were developed when the content did not fit the definitions in the code book. Our primary analytical approach for survey responses used descriptive statistics, including frequency and percentiles. A chi-square test of independence was performed to compare benefits and risks between those actually discussed during family-physician conferences and those recommended for discussion by the expert panel.
RESULTS
Of the 21 eligible families who engaged in family-physician conferences regarding tracheostomy, 19 (92%) consented to participation. Demographics of the patients and a list of the healthcare team participants are provided in Table 1 . The primary indication for tracheostomy was respiratory disease, such as acute respiratory infection or an exacerbation of chronic lung disease, in 48% of patients and neurologic disease in 42% of patients. The median length of time from admission to the PICU to the family conference to discuss tracheostomy was 14 days. The family conference that was recorded was the first formal family-ICU discussion regarding tracheostomy for 15 of 19 subjects (79%). All 19 conferences included discussion of at least one benefit and one risk of tracheostomy placement. There were 300 individual quotes regarding a benefit or risk. Benefits were more frequently discussed (n = 217; 72%) than risks (n = 83; 28%). Eight benefit themes were generated from 217 individual quotes ( Table 2) . Most commonly, physicians described benefits of placing a tracheostomy as (1): will lead to a faster discharge (18%) (2), does not have to be permanent (17%) (3), is a more stable airway (16%), and (4) allows reduced sedation needs (12%). Each theme was further categorized into three broad concepts reflecting the benefit the physician was attempting to convey. The first concept, "decreased need for ICU level care" included themes advocating that a tracheostomy can move a child's care forward by leading to a faster discharge and decreasing sedation needs, allowing the child to be awake and interact with the environment. The second concept, "overcome obstacles," included themes suggesting life with a tracheostomy might not be as difficult as families fear, in that the child may have the ability to regain speech, engage in normal activities of daily living, and have the tracheostomy reversed once the child's health improves. The third concept, "optimize respiratory health," suggests that the tracheostomy can be a tool to improve airway mechanics, with the possibility of less infection, better airway clearance, and reduced need for ventilator support. When evaluating the benefit themes by concept, we found that physicians were most likely to present the "decreased level of ICU care" concept (46%) compared with "overcome obstacles" or "optimize respiratory health."
Six risk themes were generated from 83 individual quotes ( Table 3) . Most commonly described risks were that tracheostomy (1) requires extensive medical support (25%) (2), may involve long-term ventilator dependence (20%), and (3) presents an airway risk (19%). Each theme was further categorized into two broad concepts reflecting risks the physician attempted to convey. Tracheostomy is a "big commitment" included themes highlighting the impact of tracheostomy on multiple aspects of caregiving, such as the extensive medical support it will require, lifestyle adjustments, and implications of long-term ventilator dependence. The concept "complications exist" included risks describing difficulty with the airway, such as infection and obstruction and perioperative problems. Physicians were more likely to present "big commitment" (71%) compared with "complications exist" (29%) themes to families when discussing the risks of tracheostomy.
Twenty-three expert clinician panel members listed 272 individual benefits (n = 117; 43%) and risks (n = 155; 57%) of tracheostomy placement. Compared with benefit themes generated from statements in family conferences, only two additional themes emerged: tracheostomy may result in fewer hospitalizations and it can prolong life. The most commonly cited benefits from the expert panel were similar to benefits presented during family-physician conferences.
Of the 155 individual risks listed by the expert panel, eight themes were developed. Compared with the quotes made during the family conference, three new risk themes emerged: developmental delay, quality of life considerations, and tracheal or airway injury such as granuloma formation, stenosis, or fistulas. Risk themes from the expert panel most commonly fell into the concept of "complications exist" (68%) compared with "big commitment" (33%).
In general, the expert panel-recommended risks and benefits were similar to those presented during actual family conferences, with only a few additions. "Limit ICU impact" was the most commonly mentioned benefit concept in both family conferences (46%) and among responses from the expert panel (55%). However, comparing risk concepts revealed an inverse relationship: "big commitment" was emphasized during familyphysician conferences compared with the expert panel recommendations (71% vs 33%), whereas "complications exists" was emphasized more in the panel recommendations compared with the physician quotes (68% vs 29%; p < 0.001). Lastly, the expert panel recommended giving equal weight to describing risks and benefits when discussing tracheostomy placement with families.
DISCUSSION
The decision to place a tracheostomy is one of the most difficult decisions the family of a seriously ill child could face, and little is known about how physicians guide families through the decision-making process. The shared decision-making paradigm suggests that physicians should make decisions with the patient and family considering the best medical evidence and patient values and equally weighing the risks and benefits. Our results show that physicians are almost three times more likely to state benefits than risks, stressing the benefit of shortening the PICU stay over other potential benefits. The emphasis of benefits compared with risks discussed in family-physician conferences suggests several interpretations. First, focusing on benefits may reflect an element of selection bias early in the process, where the decision to discuss a tracheostomy happens when physicians already believe a tracheostomy is the best or only course of treatment, leading to a discussion in which physicians aim to convince families to opt for the tracheostomy. Physician bias toward a tracheostomy has been shown in several studies which suggest physician recommendations often reflect personal values and cultural differences (11) (12) (13) (14) (15) (16) . Second, the assertion that having a tracheostomy is better than not having one is difficult to refute, especially if the alternatives presented are continued ventilator requirement, longer hospitalization, or even death. In fact, families have previously reported that they feel the decision to have a tracheostomy was not a "choice" (17) .
Of all the benefits discussed, those within the "limit ICU impact" concept were most frequently mentioned to families. We suspect that physicians gave more weight to this concept because it represents a common goal shared by physicians and families, thereby resulting in the least conflict. Themes in this category do not have corresponding risks. For instance, the statement that having a tracheostomy tube will result in less sedation and more alertness is difficult for families to challenge because most families want to see their child awake and interacting with their environment.
Contrastingly, the benefit concept "overcome obstacles" carries less certainty and mutual agreement. In explaining that a child might be able to speak again, a physician is admitting that the child might not maintain normal speech. Similarly, statements of how the tracheostomy tube will not restrict activities tacitly acknowledge that it will interfere with daily life. Therefore, although the benefits of limiting the impact of the ICU are shared by physicians and families, the other benefits and all the risks presented are absorbed by the families alone.
The risks of tracheostomy that fall into the "big commitment" concept can be described using the term "burden," which has been established in the literature to express undesirable effects of tracheostomy (18, 19) . Physicians noted the immense amount of care a child with a tracheostomy will need throughout his or her lifetime, which is supported by a large body of literature on the need for chronic complex care coordination in this population (20) (21) (22) . In addition, families of children with tracheostomies experience significant degrees of social isolation, disruption of the rhythms of daily life, and less satisfaction with interpersonal relationships (23) (24) (25) (26) (27) (28) . Although not all these outcomes are inevitable, they are important factors to be considered by families as they make their decision.
The panel's emphasis on tracheostomy complications, rather than caregiving burdens, is supported by data indicating that serious complications of tracheostomy, such as airway loss, wound issues, or the need for further surgical intervention, are occurring more frequently as more tracheostomies are performed in children with complex chronic conditions and ventilator dependence (29) (30) (31) (32) (33) (34) . Simultaneously, there is some evidence decannulation rates are dropping, with recent reports suggesting rates as low as 25-38% (4, (35) (36) (37) , leading to an increased prevalence of children with tracheostomies.
Overall, tracheostomy burdens were minimized by physicians compared with the discussion of benefits, which may be doing a disservice to families faced with this critical decision. Families want information that is clear, balanced, and unbiased (38) .
Because indications for and outcomes of tracheostomy vary, providing such subjective information can be challenging; however, the complexity of the decision does not preclude the obligation to provide disclosure of common and major risks and benefits of the procedure.
The strengths of our study include giving insight into what is said during actual family conferences and offering theories as to why physicians might place emphasis on benefits over risks. These findings do need to be interpreted with several limitations in mind. Our physicians' discussions of tracheostomy may be reflective of a single institution's culture. Second, tracheostomy discussions between families and physicians are not limited to formal family conferences. We have not fully captured the information sharing that occurs during family-centered rounds or at the bedside or with consultants. We could not control for the information families may have already received regarding tracheostomy prior to the recorded family conference, which may influence the risks/benefits the medical team discusses. Although this an extremely important point, it should also be noted that there is no system in place to systematically track discussions to ensure appropriate risks and benefits discussions have occurred in these various settings, either. Third, we enrolled only English-speaking families. Communication experiences of non-English-speaking families may be quite different. Finally, the underlying biases and decision-making processes of the medical team with respect to tracheostomy placement in specific patient populations was not ascertained, information that might clarify specific how physicians tailor their discussions of risks and benefits. For example, although it appears physicians often cite benefits over risks, does that pattern reverse when faced with the moral distress of offering a tracheostomy to a patient who they believe will have a poor outcome or quality of life? Although the sample of family conferences and survey participants was adequate for the current analyses, it will be important in future research to examine how recommendations and physician statements vary according to the indication for tracheostomy placement.
CONCLUSION
Physicians focus on benefits when discussing tracheostomy placement in family conferences and particularly stress the benefit of limiting the impact of the ICU. We suspect physicians focus on benefits they share with families to avoid more challenging discussions. An expert panel recommends a more balanced approach that gives equal weight to benefits and burdens to families as they contemplate this critical decision.
